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scientists and practitioners to forecast variable catchment scale water quality response and, 23 in turn, to assess the resilience to environmental change, including human impacts (McIntyre 24 et al., 2003) . As a consequence, quantifications of the likelihood of exceedance of critical 25 thresholds as well as identification of dynamic source area activation that may be used to 26 target amelioration measures or adaptation and mitigation strategies are inhibited. 27 2 Therefore, the challenge is to improve predictions of chemical catchment behaviour in 28 response to dynamic hydrological conditions at management relevant scales. 29
Current limitations in predicting dynamic chemical behaviour of river basins: 30
A major reason for the limited understanding of dynamic catchment hydrochemical 31 behaviour is the current lack of appropriate monitoring data to derive mechanistic process 32 advancements in remote sensing will continue to improve the spatial and temporal resolution 53 of monitoring networks for both hydrological and hydrochemical parameters, but 54 observations of everything, everywhere will surely remain a dream. Hence, there is 55 continued demand for improvement in the intelligent design of observational networks and 56 the key question remains: "How to best design experimental networks that are capable of 57 utilising spatially and temporally unsatisfying data?". 58
In comparison to discharge observation networks (reviewed by Hannah et al., 2011), 59
monitoring networks of water quality parameters are even more sparsely distributed; e.g. the 60
National River Flow Archive (http://www.ceh.ac.uk/data/nrfa/) of England and Wales covers 61 > 1400 river flow stations with average record length ~25 yrs for at least daily time series 62 while water quality parameters are usually monitored on a monthly basis at best. These 63 spatially and temporally constrained water quality monitoring intervals limit the assessment 64 of reactive transport at the catchment-scale, critically affecting in particular the interpretation 65 The general objective of catchment classification schemes is the organization of catchments 105 into groups of similar hydrologic behaviour. The analysis is often based on observable 106 physical catchment properties, assuming that these can be linked to hydrological behaviour, 107 e.g. variability in streamflow (Yadav et al., 2007) . This link can be implicit or explicit 108 depending on the classification strategy followed. There have also been attempts to directly 109 link the grouping of catchments to the parameters of specific models. There has, however, 110 been evidence that the assumed relationship between "apparent similarity" as defined by the 111 analysed catchment properties, and the expected "behavioural similarity" as output of 
